The structures of propioxatins A (C17H29N3O6) and B (C18H31N3O6), new enkephalinase B inhibitors produced by Kitasatosporia setae SANK 60684, were determined.
In a preceding paper1), we reported on the taxonomy of the producing organism, isolation, characterization and biochemical properties of propioxatins A and B. The producing organism was identified as Kitasatosporia setae SANK 60684 and the inhibitors were characterized as N-acyl dipeptides containing a hydroxamic acid moiety. In the present paper, the structural determination of propioxatins A and B is described.
Propioxatins a-propylsuccinic acid monohydroxamic acid (7) was established to be R from X-ray analysis of synthetic propioxatin A di-O-benzyl derivative. Furthermore, the structure and stereochemistry of 1
were confirmed by its stereo-specific synthesis discussed in a subsequent paper.
Experimental
The amino acid analysis was carried out with a Hitachi 835 amino acid analyzer. UV spectra were measured on a Hitachi 320 spectrophotometer.
NMR spectra were recorded on a Jeol GX-400 spectrometer using TMS as an internal standard. All mass spectral data were determined on a Jeol JMS-HX 100 spectrometer.
Melting points are uncorrected. YMC pack was obtained from Yamamura Chemical Laboratories Co., Ltd. (Kyoto, Japan). A solution of 5.8 mg of 1 in H2O (1 ml) was heated at 60°C for 5 hours. After lyophilization, the crude powder was chromatographed on Sephadex G-10 (100 ml) and developed with the upper layer of BuOH -CH3COOH -H2O (4:1:5); 2 mg of the dipeptide (5) was secured from the ninhydrin positive fractions.
Isolation of a-Propylsuccinic Acid Dimethyl Ester (6)
Hydrolysis of 10 mg of 1 with 12 N HCl -CH3C00H (1 : 1) was carried out by heating at 105°C for 24 hours.
The hydrolysate was dissolved in 1 ml of MeOH and treated with diazomethane in ether.
After evaporation of the solvent, the residue was determined by GC-MS as a propylsuccinic acid dimethyl ester.
Synthesis of a-Propylsuccinic Acid
To a stirred solution of 140 ml of EtOH containing 1.7 g of metal sodium, a solution of 11 g of malonic acid diethyl ester in 10 ml of EtOH was added dropwise at room temp.
After stirring for 30 minutes, a solution of 12.1 g of a-bromo-n-valeric acid methyl ester in 10 ml of EtOH was added. The reaction mixture was stirred at room temp for 1 hour and then refluxed for 1.5 hours.
After addition of H2O and neutralization with HCl, the solution was coned to a small volume. The residue was acidified with HCl and extracted with EtOAc.
The solvent layer was dried with Na2SO4," and evaporated to dryness, yielding 19 g of tricarboxylic acid ester. A solution of 19 g of the tri-ester in 200 ml of 10 % NaOH of EtOH -H2O (1 : 1) was refluxed for 2 hours.
After removal of EtOH under reduced pressure, the residue was acidified with HCl and extracted with EtOAc.
The solvent layer was treated in the usual way and evaporated to dryness. The residue (10 g) was dissolved in 350 ml of 5 % HCl solution and refluxed for 6 hours, when NaCl was added and the mixture extracted with EtOAc to yield a-propylsuccinic acid (5.5 g), mp 92-93°C.
Isolation of a-Propylsuccinic Acid Monohydroxamic Acid (7) Mild hydrolysis of 10 mg of 1 with H20 was carried out as described above. From the hydrolysate 3 mg of the title compound (7) was obtained by HPLC (YMC pack, ODS, 15 % CH3CN -0.2 TFA).
Oxidation of Proline and Valine in 1 and 2 with D-and L-Amino Acid Oxidase Treatment of 1 or 2 (1.4 mg in 1 ml of 50 mm sodium phosphate buffer, pH 6.5) with carboxypeptidase Y followed by mild hydrolysis at 80°C for 4 hours released proline and valine.
A 50 /d of this mixture was added into 450 pl of 0.1 M sodium phosphate buffer, pH 8.0, containing 0.1 unit of L-or D-amino acid oxidase and stirred at 37°C for 24 hours.
Both proline and valine disappeared only when L-amino acid oxidase was used.
